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Abstract
In this paper implication-based intuitionistic fuzzy finite state machine otherwise called
as Implication-based intuitionistic fuzzy semiautomaton (IB-IFSA) over a finite group
is defined and investigated intensively. The abstraction of implication-based intuition-
istic fuzzy kernel and implication-based intuitionistic fuzzy subsemiautomaton of an
IB-IFSA over a finite group are brought about using the notion of implication-based in-
tuitionistic fuzzy subgroup and implication-based intuitionistic fuzzy normal subgroup.
The necessary and sufficient condition for an implication-based intuitionistic fuzzy nor-
mal subgroup to be an implication-based intuitionistic fuzzy kernel as well as the nec-
essary and sufficient condition for an implication-based intuitionistic fuzzy subgroup
to be an implication-based intuitionistic fuzzy subsemiautomaton of an IB-IFSA are
studied.
Keywords: implication-based intuitionistic fuzzy subgroup, implication-based
intuitionistic fuzzy semiautomaton, implication-based intuitionistic fuzzy kernel,
implication- based intuitionistic fuzzy subsemiautomaton
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1. Introduction
In 1965, Zadeh [1] first launched the concept of fuzzy set. Later it was Wee [2] who
perceived the notion of fuzzy automata in 1969. In 1971, Rosenfeld [3] elaborated the
study with the application of the concept of fuzzy sets initiated by Zadeh to groups.
It led to the induction of many research works that were launched on their algebraic
structures. Further seeral studies had also been done on the fuzzy normal subgroups by
[4], [5] and [6]. Asok Kumar [7] has made a study about the products of fuzzy sub-
groups. In 1986, a generalization on the concept of fuzzy set proposed by Zadeh was
presented by Atanasssov [8] along with the introduction on the notion of intuitionistic
fuzzy set. The concpet of intuitionisitc fuzzy subgroup and intuitionistic fuzzy normal
subgroup was asserted by Li Xiaoping [9]. A study on the algebraic techniques of the
fuzzy finite state machine in fuzzy automata theory was prompted by Malik [10] in
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1997. Hofer [11] and Fong [12] inducted a study on group semiautomaton. P. Das [13]
fuzzified the notion of group semiautomaton he insinuated the concept of fuzzy semi-
automaton over a finite group. An assertion on the implication-based fuzzy subgroup
was proposed by Yuan [14]. A proposition on the implication-based fuzzy normal
subgroup, implication-based fuzzy semiautomaton (IBFSA) and implication-based in-
tuitionistic fuzzy subgroup over a finite group have been postulated by M. Selva Rathi
[15] [16] and [17] in 2015. The research work in this paper involves further study in
the above field and the introuduction of the concept of implication-based intuitionistic
fuzzy semiautomaton of a finite group with the use of implication-based intuitionistic
fuzzy subgroup. The paper also exemplifies the implication-based intuitionistic fuzzy
kernel and implication-based intuitionistic fuzzy subsemiautomaton of an implication-
based intuitionistic fuzzy semiautomaton and attempts to prove few properties.
2. Preliminaries
Definition 2.1. [3] Let (Ω, ·) be a group. Let a fuzzy set in Ω be a function A from
Ω to [0,1]. A will be called a fuzzy subgroup of Ω, if for all ξ1,ξ2 in Ω, A(ξ1ξ2) ≥
min
(
A(ξ1),A(ξ2)
)
and A(ξ1
−1)≥ A(ξ1)
Definition 2.2. [8] Let X be a nonempty classical set. The traid formed as
A = {〈ξ ,µA(ξ ), νA(ξ )〉|ξ ∈ X} on X is called an intuitionistic fuzzy set on X , where
the functions µA : A→ (0,1) and νA : A→ (0,1) denotes the degree of membership
and the degree of nonmembership of each element ξ ∈ X to the set A respectively and
0≤ µA(ξ )+νA(ξ )≤ 1
Definition 2.3. [18] Let Ω be a classical group, the intuitionistic fuzzy subset
A = {〈ξ ,µA(ξ ), νA(ξ )〉|ξ ∈ Ω} is called an intuitionistic fuzzy group on Ω, if the
following conditions are satisfied.
(i) µA(ξ ψ)≥min{µA(ξ ),µA(ψ)}, νA(ξ ψ)≤max{νA(ξ ),νA(ψ)} , for all ξ ,ψ ∈Ω
(ii) µA(ξ
−1)≥ µA(ξ ), νA(ξ
−1)≤ νA(ξ ), for all ξ ∈ Ω
Definition 2.4. [9] Let Ω be a classical group, A = {〈ξ ,µA(ξ ),νA(ξ )〉|ξ ∈ Ω} be an
intuitionistic fuzzy set on Ω, then A is called intuitionistic fuzzy normal subgroup on Ω
if µA(ξ ψξ
−1)≥ µA(ψ), νA(ξ ψξ
−1)≤ νA(ψ) for all ξ ,ψ ∈ Ω
Let X be an universe of discourse and (Ω, ·) be a group. In fuzzy logic, [α] is used to
denote the truth value of fuzzy proposition α . The fuzzy logical and the corresponding
set theoretical notations used in this paper are
(ξ ∈ A) = A(ξ );
(α ∧β ) = min{[α], [β ]};
(α → β ) = min{1,1− [α]+ [β ]};
(∀ξ α(ξ )) = in f ξ∈X [α(ξ )];
(∃ξ α(ξ )) = supξ∈X [α(ξ )]; and
 α if and only if [α] = 1 for all valuations.
The truth valuation rules used here are that of the Łukasiewicz system of continuous-
valued logic.
The concept of λ - tautology is λ α if and only if [α] ≥ λ for all valuation by
Ying [19].
Definition 2.5. [14] Let A be a fuzzy subset of a finite group Ω and λ ∈ (0,1 ] is a fixed
number. If for any ξ1,ξ2 ∈Ω, λ (ξ1 ∈ A)∧ (ξ2 ∈ A)→ (ξ1ξ2 ∈ A) and λ (ξ1 ∈ A)→
(ξ1
−1 ∈ A). Then A is called an implication-based fuzzy subgroup of Ω.
Definition 2.6. [15] Let A be an implication-based fuzzy subgroup of Ω, λ ∈ (0,1 ] is
a fixed number and f : Ω→Ω be a function defined on Ω. Then the implication-based
fuzzy subgroup B of f (Ω) is defined by λ
(
∃ξ{(ξ ∈ A)};ξ ∈ f−1(ψ)
)
→ (ψ ∈ B),
for all ψ ∈ f (Ω)
Similarly if B is an implication-based fuzzy subgroup of f (Ω) then the implication-
based fuzzy subgroup A = f ◦B in Ω is defined as λ ( f (ξ ) ∈ B)→ (ξ ∈ A) for all
ξ ∈ Ω and is called the pre-image of B under f .
Definition 2.7. [15] An implication-based fuzzy subgroup A ofΩ is called an implication-
based fuzzy normal subgroup if λ (ξ ψ ∈ A)→ (ψξ ∈ A) ∀ξ ,ψ ∈ Ω where λ ∈
(0,1 ] is a fixed number.
Proposition 2.1. [15] Let A be an implication-based fuzzy subgroup of a finite group
Ω then for any ξ ∈ Ω, λ (ξ ∈ A)→ (ε ∈ A) where ε is the identity element of the
group Ω.
Hereafter let Ω be a finite group with the identity element ′ε ′ and λ ∈ (0,1 ] is a
fixed number.
3. Implication-Based Intuitionistic Fuzzy Semiautomaton over a Finite Group
Definition 3.1. Let IFA = 〈A,B〉 be an implication-based intuitionistic fuzzy subgroup
over a finite group Ω. An implication-based intuitionistic fuzzy semiautomaton over
the finite group (Ω, ·) is a triple IS = (Ω,∆,IFA ) where ∆ denotes the set of all logic
variables.
Let ∆∗ denote the set of all combination of these logic variables along with the 0
function.
Definition 3.2. Let IS= (Ω,∆,IFA ) be an implication-based intuitionistic fuzzy semi-
automaton over the finite group Ω. Define IFA ∗ = 〈A
∗,B∗〉 in Ω×∆∗×Ω by
λ ((α,0,β ) ∈ A
∗)→ 0 (Here λ = 0)
λ ((α,0,β ) ∈ B
∗)→ 1
λ (∃γ{((β ,ξ ,γ) ∈ A
∗)∧ ((γ,ω ,α) ∈ A∗)};γ ∈ Ω)→ ((β ,ξ ⊙ω ,α) ∈ A∗)
λ (∀γ{((β ,ξ ,γ) ∈ B
∗)∨ ((γ,ω ,α) ∈ B∗)};γ ∈ Ω)→ ((β ,ξ ⊙ω ,α) ∈ B∗)
for all α,β ∈ Ω;ξ ∈ ∆∗;ω ∈ ∆
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Theorem 3.1. Let IS= (Ω,∆,IFA ) be an implication-based intuitionistic fuzzy semi-
automaton over the finite group Ω. Then
λ (∃γ{((β ,ξ ,γ) ∈ A
∗)∧ ((γ,ψ ,α) ∈ A∗)};γ ∈ Ω)→ ((β ,ξ ⊙ψ ,α) ∈ A∗)
λ (∀γ{((β ,ξ ,γ) ∈ B
∗)∨ ((γ,ψ ,α) ∈ B∗)};γ ∈ Ω)→ ((β ,ξ ⊙ψ ,α) ∈ B∗)
for all α,β ∈ Ω;ξ ,ψ ∈ ∆∗
Proof. Let α,β ∈ Ω and ξ ,ψ ∈ ∆∗.
The theorem is proved by the method of induction on the ord(ψ) = n. If n = 0 then
ψ = 0. ξ ⊙ψ = ξ ⊙ 0= ξ .
λ (∃γ{((β ,ξ ,γ) ∈ A
∗)∧ ((γ,ψ ,α) ∈ A∗)};γ ∈ Ω)
→ (∃γ{((β ,ξ ,γ) ∈ A∗)∧ ((γ,0,α) ∈ A∗)};γ ∈ Ω)
→ ((β ,ξ ,α) ∈ A∗)
→ ((β ,ξ ⊙ψ ,α) ∈ A∗)
λ (∀γ{((β ,ξ ,γ) ∈ B
∗)∨ ((γ,ψ ,α) ∈ B∗)};γ ∈ Ω)
→ (∀γ{((β ,ξ ,γ) ∈ B∗)∨ ((γ,0,α) ∈ B∗)};γ ∈ Ω)
→ ((β ,ξ ,α) ∈ B∗)
→ ((β ,ξ ⊙ψ ,α) ∈ B∗)
Therefore the result is true for n= 0.
Assume that the result hold for ζ ∈ ∆∗ such that ord(ζ ) = n−1 and n> 0. Let ψ ∈ ∆∗
such that ψ = ζ ⊙ω with ζ ∈ ∆∗, ω ∈ ∆, ord(ζ ) = n− 1 and n> 0.
λ (∃γ{((β ,ξ ,γ) ∈ A
∗)∧ ((γ,ψ ,α) ∈ A∗)};γ ∈ Ω)
→ (∃γ{((β ,ξ ,γ) ∈ A∗)∧ ((γ,ζ ⊙ω ,α) ∈ A∗)};γ ∈ Ω)
→ (∃γ{((β ,ξ ,γ) ∈ A∗)∧ (∃δ{((γ,ζ ,δ ) ∈ A∗)∧ ((δ ,ω ,α) ∈ A∗)};δ ∈ Ω)};γ ∈ Ω)
→ (∃γ,δ{((β ,ξ ,γ) ∈ A∗)∧ ((γ,ζ ,δ ) ∈ A∗)∧ ((δ ,ω ,α) ∈ A∗)};γ,δ ∈ Ω)
→ (∃δ{(∃γ{((β ,ξ ,γ) ∈ A∗)∧ ((γ,ζ ,δ ) ∈ A∗)};γ ∈ Ω)∧ ((δ ,ω ,α) ∈ A∗)};δ ∈ Ω)
→ (∃δ{((β ,ξ ⊙ ζ ,δ ) ∈ A∗)∧ ((δ ,ω ,α) ∈ A∗)};δ ∈ Ω)
→ ((β ,ξ ⊙ ζ ⊙ω ,α) ∈ A∗)
→ ((β ,ξ ⊙ψ ,α) ∈ A∗)
λ (∀γ{((β ,ξ ,γ) ∈ B
∗)∨ ((γ,ψ ,α) ∈ B∗)};γ ∈ Ω)
→ (∀γ{((β ,ξ ,γ) ∈ B∗)∨ ((γ,ζ ⊙ω ,α) ∈ B∗)};γ ∈ Ω)
→ (∀γ{((β ,ξ ,γ) ∈ B∗)∨ (∀δ{((γ,ζ ,δ ) ∈ B∗)∨ ((δ ,ω ,α) ∈ B∗)};δ ∈ Ω)};γ ∈ Ω)
→ (∀γ,δ{((β ,ξ ,γ) ∈ B∗)∨ ((γ,ζ ,δ ) ∈ A∗)∨ ((δ ,ω ,α) ∈ B∗)};γ,δ ∈ Ω)
→ (∀δ{(∀γ{((β ,ξ ,γ) ∈ B∗)∨ ((γ,ζ ,δ ) ∈ B∗)};γ ∈ Ω)∨ ((δ ,ω ,α) ∈ B∗)};δ ∈ Ω)
→ (∀δ{((β ,ξ ⊙ ζ ,δ ) ∈ B∗)∨ ((δ ,ω ,α) ∈ B∗)};δ ∈ Ω)
→ ((β ,ξ ⊙ ζ ⊙ω ,α) ∈ B∗)
→ ((β ,ξ ⊙ψ ,α) ∈ B∗)
Hence the result is valid for ord(ψ) = n. This completes the proof.
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Definition 3.3. Let IFA = 〈A,B〉 be an implication-based intuitionistic fuzzy subgroup
over a finite group (Ω, .) and let IS = (Ω,∆,IFA ) be an implication-based intuitionis-
tic fuzzy semiautomaton over the finite group (Ω, ·). Then an intuitionistic fuzzy subset
〈ι,A,B〉 of the group Ω is called an implication-based intuitionistic fuzzy subsemiau-
tomaton of IS if
(i) IF ˜A = 〈A,B〉 is an implication-based intuitionistic fuzzy subgroup of Ω.
(ii) λ ((α,ξ ,β ) ∈ A)∧ (α ∈ A)→ (β ∈ A)
(iii) λ (β ∈ B)→ ((α,ξ ,β ) ∈ B)∨ (α ∈ B)
for all α,β ∈ Ω , ξ ∈ ∆
Definition 3.4. Let IFA = 〈A,B〉 be an implication-based intuitionistic fuzzy subgroup
over a finite group (Ω, ·) and let IS= (Ω,∆,IFA ) be an implication-based intuitionistic
fuzzy semiautomaton over the finite group (Ω, ·). Then an intuitionistic fuzzy subset
〈ι,A,B〉 of the group Ω is called an implication-based intuitionistic fuzzy kernel of IS
if
(i) IF ˜A = 〈A,B〉 is an implication-based intuitionistic fuzzy normal subgroup of Ω.
(ii) λ ((β κ ,ξ ,α) ∈ A)∧ ((β ,ξ ,γ) ∈ A)∧ (κ ∈ A)→ (αγ
−1 ∈ A)
(iii) λ (αγ
−1 ∈ B)→ ((β κ ,ξ ,α) ∈ B)∨ ((β ,ξ ,γ) ∈ B)∨ (κ ∈ B)
for all α,β ,γ,κ ∈ Ω , ξ ∈ ∆
Theorem 3.2. Let IS= (Ω,∆,IFA ) be an implication-based intuitionistic fuzzy semi-
automaton over the finite group (Ω, ·). Let IF ˜A = 〈A,B〉 be an implication-based in-
tuitionistic fuzzy subgroup of Ω. Then IF ˜A is an implication-based intuitionistic fuzzy
subsemiautomaton of IS if and only if
λ ((α,ξ ,β ) ∈ A
∗)∧ (α ∈ A)→ (β ∈ A)
λ (β ∈ B)→ ((α,ξ ,β ) ∈ B
∗)∨ (α ∈ B) for all α,β ∈ Ω,ξ ∈ ∆∗
Proof. Let IF ˜A = 〈A,B〉 be an implication-based intuitionistic fuzzy subsemiautoma-
ton of IS.
Let α,β ∈Ω , ξ ∈ ∆∗. The proof is by the method of induction on ord(ξ ) = n. If n= 0
then ξ = 0.
λ ((α,ξ ,β ) ∈ A
∗)∧ (α ∈ A)→ ((α,0,β ) ∈ A∗)∧ (α ∈ A)
→ (0 ∈ A∗)∧ (α ∈ A)
→ (0 ∈ A∗)
→ (β ∈ A)
λ (β ∈ B)→ 1
→ 1∨ (α ∈ B)
→ ((α,0,β ) ∈ B∗)∨ (α ∈ B)
→ ((α,ξ ,β ) ∈ B∗)∨ (α ∈ B)
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Therefore the result is true for n= 0. Assume that the result is true for all ψ ∈ ∆∗ such
that ord(ψ) = n− 1 and n> 0. Let ξ = ψ ⊙ω where ω ∈ ∆. Then
λ ((α,ξ ,β ) ∈ A
∗)∧ (α ∈ A)→ ((α,ψ ⊙ω ,β ) ∈ A∗)∧ (α ∈ A)
→ (∃γ{((α,ψ ,γ) ∈ A∗)∧ ((γ,ω ,β ) ∈ A)};γ ∈ Ω)∧ (α ∈ A)
→
(
∃γ{((α,ψ ,γ) ∈ A∗)∧ ((γ,ω ,β ) ∈ A)∧ (α ∈ A)};γ ∈ Ω
)
→
(
∃γ{((α,ψ ,γ) ∈ A∗)∧ (α ∈ A)∧ ((γ,ω ,β ) ∈ A)};γ ∈ Ω
)
→
(
∃γ{(γ ∈ A)∧ ((γ,ω ,β ) ∈ A)};γ ∈ Ω
)
→
(
∃γ{((γ,ω ,β ) ∈ A)∧ (γ ∈ A)};γ ∈ Ω
)
→ (β ∈ A)
λ (β ∈ B)→
(
∀γ{((γ,ω ,β ) ∈ B)∨ (γ ∈ B)};γ ∈ Ω
)
→
(
∀γ{((α,ψ ,γ) ∈ B∗)∨ (α ∈ B)∨ ((γ,ω ,β ) ∈ B)};γ ∈ Ω
)
→ (∀γ{((α,ψ ,γ) ∈ B∗)∨ ((γ,ω ,β ) ∈ B)};γ ∈ Ω)∨ (α ∈ B)
→ ((α,ψ ⊙ω ,β ) ∈ B∗)∨ (α ∈ B)
→ ((α,ξ ,β ) ∈ B∗)∨ (α ∈ B)
The converse is trivial.
Theorem 3.3. Let IS= (Ω,∆,IFA ) be an implication-based intuitionistic fuzzy semi-
automaton over the finite group (Ω, ·). Let IF ˜A = 〈A,B〉 be an implication-based in-
tuitionistic fuzzy subgroup of Ω. Then IF ˜A is an implication-based intuitionistic fuzzy
kernel of IS if and only if
(i) λ ((β κ ,ξ ,α) ∈ A
∗)∧ ((β ,ξ ,γ) ∈ A∗)∧ (κ ∈ A)→ (αγ−1 ∈ A)
(ii) λ (αγ
−1 ∈ B)→ ((β κ ,ξ ,α) ∈ B∗)∨ ((β ,ξ ,γ) ∈ B∗)∨ (κ ∈ B)
for all α,β ,γ,κ ∈ Ω,ξ ∈ ∆∗
Proof. Let IF ˜A = 〈A,B〉 be an implication-based intuitionistic fuzzy kernel of IS. Let
α,β ,γ,γ ∈ Ω , ξ ∈ ∆∗. The proof is by the method of induction on ord(x) = n. If If
n= 0 then ξ = 0.
λ ((β κ ,ξ ,α) ∈ A
∗)∧ ((β ,ξ ,γ) ∈ A∗)∧ (κ ∈ A)
→ ((β κ ,0,α) ∈ A∗)∧ ((β ,0,γ) ∈ A∗)∧ (κ ∈ A)
→ 0∧0∧ (κ ∈ A)
→ 0
→ (αγ−1 ∈ A)
λ (αγ
−1 ∈ B)→ 1
→ 1∨1∨ (κ ∈ B)
→ ((β κ ,0,α) ∈ B∗)∨ ((β ,0,γ) ∈ B∗)∨ (κ ∈ B)
→ ((β κ ,ξ ,α) ∈ B∗)∨ ((β ,ξ ,γ) ∈ B∗)∨ (κ ∈ B)
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Thus the result holds for n = 0. Assume that the result holds for all y ∈ ∆∗ such that
ord(ψ) = n−1 and n> 0. Let ξ ∈ ∆∗ be such that ξ =ψ⊙ω where ψ ∈ ∆∗ and ω ∈ ∆
with ord(ψ) = n− 1 and n> 0.
λ ((β κ ,ξ ,α) ∈ A
∗)∧ ((β ,ξ ,γ) ∈ A∗)∧ (κ ∈ A)
→ ((β κ ,ψ ⊙ω ,α) ∈ A∗)∧ ((β ,ψ ⊙ω ,γ) ∈ A∗)∧ (κ ∈ A)
→ (∃ζ{((β κ ,ψ ,ζ ) ∈ A∗)∧ ((ζ ,ω ,α) ∈ A)};ζ ∈ Ω)∧ (∃η{((β ,ψ ,η) ∈ A∗)∧
((η ,ω ,γ) ∈ A)};γ ∈ Ω)∧ (κ ∈ A)
→
(
∃η{∃ζ{((β κ ,ψ ,α) ∈ A∗)∧ ((α,ω ,α) ∈ A)∧ (κ ∈ A)∧ ((β ,ψ ,η) ∈ A∗)∧
((η ,ω ,γ) ∈ A)};ζ ∈ Ω};η ∈ Ω)
→
(
∃η{∃ζ{((β κ ,ψ ,α) ∈ A∗)∧ ((β ,ψ ,η) ∈ A∗)∧ (κ ∈ A)∧ ((ζ ,ω ,α) ∈ A)∧
((η ,ω ,γ) ∈ A)};ζ ∈ Ω};η ∈ Ω)
→
(
∃η{∃ζ{(ζη−1 ∈ A)∧ ((ζ ,ω ,α) ∈ A)∧ ((η ,ω ,γ) ∈ A)};ζ ∈ Ω};η ∈ Ω
)
→
(
∃η{∃ζ{((η ,ω ,γ) ∈ A)∧ (((η .η−1)α,ω ,α) ∈ A)∧ (αη−1 ∈ A)};ζ ∈ Ω};η ∈ Ω
)
→
(
∃η{∃ζ{((η ,ω ,γ) ∈ A)∧ ((η .(αη−1),ω ,α) ∈ A)∧ (ζη−1 ∈ A)};ζ ∈ Ω};η ∈ Ω
)
→
(
∃η{∃ζ{((η .(ζη−1),ω ,α) ∈ A)∧ ((η ,ω ,γ) ∈ A)∧ (ζη−1 ∈ A)};ζ ∈ Ω};η ∈ Ω
)
→ (αγ−1 ∈ A)
λ (αγ
−1 ∈ B)
→
(
∀η{∀ζ{((η .(ζη−1),ω ,α) ∈ B)∨ ((η ,ω ,γ) ∈ B)∨ (ζη−1 ∈ B)};ζ ∈ Ω};η ∈ Ω
)
→
(
∀η{∀ζ{((η ,ω ,γ) ∈ B)∨ ((η .(ζη−1),ω ,α) ∈ B)∨ (ζη−1 ∈ B)};ζ ∈ Ω};η ∈ Ω
)
→
(
∀η{∀ζ{((η ,ω ,γ) ∈ B)∨ (((η .η−1)ζ ,ω ,α) ∈ B)∨ (ζη−1 ∈ B)};ζ ∈ Ω};η ∈ Ω
)
→
(
∀η{∀ζ{(ζη−1 ∈ B)∨ ((ζ ,ω ,α) ∈ B)∨ ((η ,ω ,γ) ∈ B)};ζ ∈ Ω};η ∈ Ω
)
→
(
∀η{∀ζ{((β κ ,ψ ,α) ∈ B∗)∨ ((β ,ψ ,η) ∈ B∗)∨ (κ ∈ B)∨ ((ζ ,ω ,α) ∈ B)∨
((η ,ω ,γ) ∈ B)};ζ ∈ Ω};η ∈ Ω)
→
(
∀η{∀ζ{((β κ ,ψ ,α) ∈ B∗)∨ ((ζ ,ω ,α) ∈ B)∨ (κ ∈ B)∨ ((β ,ψ ,η) ∈ B∗)∨
((η ,ω ,γ) ∈ B)};ζ ∈ Ω};η ∈ Ω)
→ (∀ζ{((β κ ,ψ ,α) ∈ B∗)∨ ((ζ ,ω ,α) ∈ B)};ζ ∈ Ω)∨ (∀η{((β ,ψ ,η) ∈ B∗)∨
((η ,ω ,γ) ∈ B)};η ∈ Ω)∨ (κ ∈ B)
→ ((β κ ,ψ ⊙ω ,α) ∈ B∗)∨ ((β ,ψ ⊙ω ,γ) ∈ B∗)∨ (κ ∈ B)
→ ((β κ ,ξ ,α) ∈ B∗)∨ ((β ,ξ ,γ) ∈ B∗)∨ (κ ∈ B)
The converse is trivial.
Theorem 3.4. An implication-based intuitionistic fuzzy kernel IF ˜A = 〈A,B〉 of the
implication-based intuitionistic fuzzy semiautomaton IS = (Ω,∆,IFA ) over the finite
group (Ω, ·) is an implication-based intuitionistic fuzzy subsemiautomaton if and only
if
(i) λ ((ε,ξ ,α) ∈ A)∧ (ε ∈ A)→ (α ∈ A)
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(ii) λ (α ∈ B)→ ((ε,ξ ,α) ∈ B)∨ (ε ∈ B) ∀α ∈ Ω,ξ ∈ ∆
where ′ε ′ is the identity element of the finite group (Ω, ·).
Proof. Let the implication-based intuitionistic fuzzy kernel IF ˜A = 〈A,B〉 of IS be an
implication-based intuitionistic fuzzy subsemiautomaton.
Let α ∈ Ω,ω ∈ ∆.
⇒ λ ((α,ξ ,β ) ∈ A)∧ (α ∈ A)→ (β ∈ A)
λ (β ∈ B)→ ((α,ξ ,β ) ∈ B)∨ (α ∈ B)
By definition
⇒ λ ((ε,ξ ,α) ∈ A)∧ (ε ∈ A)→ (α ∈ A)
λ (α ∈ B)→ ((ε,ξ ,α) ∈ B)∨ (ε ∈ B)
Conversely, let IF ˜A = 〈A,B〉 be an implication-based intuitionistic fuzzy kernel of IS
satisfying the conditions
(i) λ ((ε,ξ ,α) ∈ A)∧ (ε ∈ A)→ (α ∈ A)
(ii) λ (α ∈ B)→ ((ε,ξ ,α) ∈ B)∨ (ε ∈ B) ∀α ∈ Ω,ξ ∈ ∆
Let α,β ∈ Ω and ξ ∈ ∆.
λ ((ε,ξ ,γ) ∈ A)∧ ((β ,ξ ,γ) ∈ A)→ ((εβ ,ξ ,γ) ∈ A)
⇒ λ ((εβ ,ξ ,γ) ∈ A)→ ((ε,ξ ,γ) ∈ A)
Also λ (γ ∈ A)→ (ε ∈ A)
(1)
λ ((εβ ,ξ ,γ) ∈ B)→ ((ε,ξ ,γ) ∈ B)∨ ((β ,ξ ,γ) ∈ B)
⇒ λ ((ε,ξ ,γ) ∈ B)→ ((εβ ,ξ ,γ) ∈ B)
Also λ (ε ∈ B)→ (γ ∈ B)
(2)
Now
λ ((β ,ξ ,α) ∈ A)∧ (β ∈ A)
→ ((β ,ξ ,α) ∈ A)∧ ((ε,ξ ,γ) ∈ A)∧ (ε ∈ A)∧ (β ∈ A) by (1)
→ ((εβ ,ξ ,α) ∈ A)∧ ((ε,ξ ,γ) ∈ A)∧ (β ∈ A)∧ (ε ∈ A)
→ (αγ−1 ∈ A)∧ (γ ∈ A)
Since IF ˜A is an implication-based intuitionistic fuzzy kernel
→ (αγ−1.γ ∈ A)
→ (α ∈ A)
λ (α ∈ B)
→ (αγ−1.γ ∈ B)
→ (αγ−1 ∈ B)∨ (γ ∈ B)
→ ((εβ ,ξ ,α) ∈ B)∨ ((ε,ξ ,γ) ∈ B)∨ (β ∈ B)∨ (ε ∈ B)
→ ((εβ ,ξ ,α) ∈ B)∨ ((ε,ξ ,γ) ∈ B)∨ (ε ∈ B)∨ (β ∈ B)
→ ((β ,ξ ,α) ∈ B)∨ ((ε,ξ ,γ) ∈ B)∨ (β ∈ B)∨ (ε ∈ B)
→ ((β ,ξ ,α) ∈ B)∨ (β ∈ B)
8
Therefore IF ˜A = 〈A,B〉 is an implication-based intuitionistic fuzzy subsemiautomaton
of IS.
4. Conclusion
In this paper, a subsystem namely implication-based intuitionistic fuzzy semiau-
tomaton (IB-IFSA) of a finite group has been constituted. Further using the perception
of implication-based intutioinistic fuzzy subgroup and implication-based intuitionistic
fuzzy normal subgroup of a finite group, implication-based intuitionistic fuzzy kernel
and implication-based intuitionistic fuzzy subsemiautomaton of an IB-IFSA are devel-
oped. The necessary and sufficient conditions for implication-based intuitionistic fuzzy
kernel and implication-based intuitionistic fuzzy subsemiautomaton of an IB-IFSA are
examined.
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